The article proposes an approach of six degrees dynamic model of a rigid-solid with some types of symmetries. These symmetries lead to simplified mathematical models, which are more easily to solve. If the rigid-solid is jointed of the structure by four elastic links, the mathematical model becomes still simple and the vibrations are decoupled into four subsystems of movements: side slipping and rolling, forward motion and pitching, lifting motion, gyration. There is also a case study: the modal analysis of a bridge with the total length of 200 meters, 13.2 meters width and 2.5 meters height, modeled as a rigid solid elastically beared.
INTRODUCTION. MATHEMATICAL MODELING OF THE RIGID SOLID
The mathematical modeling uses the physical model of the rigid solid with six degrees of freedom (6DOF) with a finite number of viscous-elastic bearings. Dimensional and inertial characteristics of the rigid solid and rheological characteristics of the bearings (stiffness and damping) can be experimentally determined by direct measurements and by static and/or dynamic testing. The differential equations of the movements of linear vibration of the rigid solid with viscous-elastic bearings on three orthogonal directions are coupled by stiffness and damping coefficients [9] . The system of the equations can be write as follows
where A is the inertia matrix (masses, statical moments, moments of inertia) B -viscous damping matrix (damping coefficients) C -elasticity matrix (stiffness coefficients)
If the damping coefficients are small (rigid solid with quasielastic bearings), the differential equations system becomes:
In order to establish the natural pulsation / frequencies and the eigenvalues, we consider the rigid solid elastically beared with linear stiffness and no perturbations. The system of differential equations is now:
where 0 is the null vector (where all coefficients are zero).
If the Cartesian coordinates axis system is central and principal, the quadratic 6 6 × inertia matrix becomes diagonal
THE MODAL ANALYSIS OF THE RIGID SOLID WITH STRUCTURAL SYMMETRIES
We consider that the rigid solid is symmetric (mass distribution, geometrical configuration, bearings disposal) and the coordinate system is central and principal, thus the inertia matrix is diagonal. If the elastic bearing system of the rigid solid is composed from n supports with triorthogonal stiffness figure 1 with the position done by the coordinates
, the elasticity matrix becomes:
As the inertia matrix is diagonal, the coefficients outside the main diagonal of the elasticity matrix C are the coupling terms of the equations of the system (3). Because there are only four non-zero stiffness coefficients ( 
or the canonical form of the system
The notations from the equations (6) to (9) Considering the above notations, the natural pulsations and the eigenvalues of the decoupled subsystems can be determinate with the next calculus formula: Figure 2 shows the simplified model of a bridge made from twenty reinforced concrete beams jointed through a 300 mm thickness reinforced concrete plate. Each beam is beared on the piles of the bridge through four identically viscous-elastic supports made from neoprene ( figure 3) ; the supports, having the sizes 81 400 500 × ×
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[mm], are reinforced trough six steel plates of 5 mm thickness. Using the relations (10) to (15), the natural pulsations p and the natural frequencies f of the uncoupled vibrations for the six degrees of dynamic freedom are shown in the table 2 (frequencies calculated from pulsations with π = 2 p f ). 
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